Abstract: Growing concerns about climate change and traffic congestion are motivating policymakers to find ways to encourage sustainable travel options. In the United States, where 88 percent of shopping trips are made by car, research identifying the factors that influence shopping mode choice can provide insight into ways to divert some of these trips to more sustainable alternatives. This paper aims to better explain the relationship between the built environment and shopping mode choice by examining how mode choice differs for the same individual across three different types of shopping destinations-downtown, strip center, and big box-in Davis, California. We conducted two cross-sectional online surveys in 2009 and 2010 with a total of 2043 respondents that asked questions about recent shopping. To understand the factors influencing mode choice at these three shopping destination types, we estimate binary logit models for choosing to use an active travel mode (bike or walk) to shop. Our results suggest that while distinct factors influence mode choice at the different destination types, simple infrastructure changes to the destination are not enough to encourage mode shift. Distance to shopping destinations and enjoying bicycling are the primary determinants of choosing active travel modes, while sociodemographic characteristics play a smaller role.
Introduction
Growing concerns about climate change and traffic congestion are motivating policymakers to find ways to encourage sustainable travel options. While there has been significant research on the impact of the built environment on commute travel choices (Rodriguez and Joo 2004; Cervero and Gorham 1995; Ewing and Cervero 2010; Shiftan and Barlach 2002) , only a few studies have considered how the built environment influences shopping mode choice (Jiao, Moudon, and Drewnowski 2011; Clifton et al. 2013; Meisel 2010; O'Connor, Nix, Bradshaw, and Shiel 2011) . In the United States, where 88 percent of shopping trips are made by car (Santos et al. 2011) , such research can help identify ways to divert some of these trips to more sustainable modes. While the possibility of shifting modes for shopping travel through land-use planning and infrastructure investments has achieved much support from proponents of new urbanism and smart growth, such changes are not always applicable-especially in the short term -to suburban settings, where land-use planning has historically revolved around the automobile. In places where changes in land-use patterns and to the transportation network are prohibitively expensive
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Conceptual framework
A number of studies shed some light on the specific connection between the built environment and mode choice for shopping trips (Handy 1996; Zang 2004; Frank and Pivo 1994; Clifton et al. 2013; Schneider and Pande 2012) . Land-use patterns determine proximity to shopping destinations and street networks determine travel times; design influences the attractiveness of different destinations, while infrastructure quality influences the comfort, safety, and convenience of getting to each (Handy 1996) . Different types of shopping destinations offer different experiences for shoppers in terms of ease of parking, store size, numbers of stores, and access between stores, as well as price, quality and diversity of items available, personal interactions, and other amenities. While land-use patterns and the current allocation of road space in the United States support driving, appropriate design of the built environment at trip destinations can encourage the use of active modes. Denser placement of storefronts, for example, can increase active travel between shopping destinations. In the San Francisco Bay Area, shoppers were twice as likely to walk between shopping destinations along suburban main streets (i.e., downtown) as between shopping destinations along suburban thoroughfares (Schneider and Pande 2012) . Similarly, pedestrians in Austin, Texas, were significantly more likely to walk to local shopping destinations if they felt comfortable walking around the shopping destination once they arrived (Handy and Clifton 2001) . A number of studies examining the impact of bicycle and pedestrian infrastructure at shopping destinations on mode choice suggest that providing designated bicycle parking areas is an effective way to increase bike and pedestrian mode shares. A downtown shopping corridor with bike lanes and parking areas in Dublin, Ireland, had three times as many shoppers arriving by bike as a similar street without bicycle infrastructure (O'Connor et al. 2011) . The same study 151 found that-relative to shoppers arriving by all other modes-cyclists reported the lowest monthly spending amounts per capita on the street without cycling infrastructure, but the highest spending amounts on the street with cycling infrastructure (O'Connor et al. 2011) . Business owners in Portland, Oregon, perceived that the share of their customers arriving by bicycle increased (or at the very least stayed the same) when the city installed designated bicycle parking areas within a half-block of their business (Meisel 2010) . Clifton et al. (2013) confirmed these perceptions in a more recent study that found that bicycle mode shares at shopping establishments were correlated with the presence of bike parking and corrals. The provision of vehicle parking, on the other hand, can work against encouraging active travel modes to shop. In Seattle, grocery stores with more ground-level parking had more customers arriving by car, even when controlling for household vehicle access and distance to grocery store (Jiao et al. 2011) .
While the built environment influences the choice set of modes available to an individual, past research indicates that attitudes play a role in mode choice, potentially even overwhelming the effect of the built environment (Schwanen and Mokhtarian 2005; Heinen, Maat, and Wee 2011; Handy and Clifton 2001) , though only two of these studies included bicycling as a mode choice (Heinen, Maat, and Wee 2011; Handy and Clifton 2001) . In Sweden, individuals who reported higher rates of recycling and composting were more likely to choose the train over the bus, but not significantly less likely to drive, suggesting that while general environmentally friendly tendencies may be correlated with certain mode choices, attitudes specific to the environmental aspects of different modes may be better predictors of mode choice (Vredin Johansson, Heldt, and Johansson 2006) . In the Netherlands, cyclists who commuted longer distances had more positive attitudes toward bicycling than those with shorter commutes, suggesting that pro-bicycling attitudes can overpower some of the inconveniences of the built environment (Heinen, Maat, and Wee 2011) . Although shorter trip distances make active travel options more feasible, the availability of alternatives is not necessarily enough to induce mode shift in the United States. While Austin residents reportedly valued the availability of nearby shopping options, their availability alone was not sufficient to divert automobile trips to other modes (Handy and Clifton 2001) . Attitudes can thus work for or against the use of active modes.
A more thorough understanding of the factors that influence an individual's shopping mode choice can help business owners and policymakers make more informed decisions for their communities. This paper aims to contribute to the growing body of research on how different types of shopping destinations influence travel mode. Rather than using observed built environment characteristics, we include perceptions of the built environment, which allows us to disentangle the effect of the actual built environment from its effect as perceived by individuals. Past studies on shopping mode choice have considered either shopping trips for any purpose (Transportation Alternatives 2012 , Bent and Singa 2009 , O'Connor et al. 2011 or a specific trip purpose, such as groceries or convenience items (Clifton, Morrissey, and Ritter 2012; Jiao, Moudon, and Drewnowski 2011) at a single point in time. This analysis expands on previous research by considering mode choice for the same type of shopping-retail-across three different types of shopping destinations.
Methods
Setting
Davis is an unusual setting in which to examine the connection between mode choice and shopping destination type owing to its geographic isolation, land-use patterns, and cycling culture. Davis is well known for having the highest share of workers usually commuting by bicycle in the country at 19.1 percent (American Community Survey 2012). In addition to a mild climate and flat topography, the city boasts over 80 kilometers (50 miles) of on-street bike lanes and over 80 kilometers (50 miles) of off-street bike paths in an area of roughly 16 square kilometers (10 square miles) (Buehler and Handy 2008) . Land-use patterns also help to support bicycling and walking for shopping trips. Densities throughout Davis are relatively uniform, and the city is relatively compact, roughly 8 kilometers (5 miles) east to west and 4.8 kilometers (3 miles) north to south. Thus, nearly all residents are within 4.8 kilometers (3 miles) of downtown. Each of the five districts in Davis (central, north, south, east, and west) has one or more neighborhood strip centers that are easily accessed by bicycle, walking, or transit (Figure 1 ), although the shopping centers differ with respect to access, size, and parking, as summarized in Table 1 . Until the mid-2000s, Davis restricted the size of stores to no more than 3251 square meters (35,000 square feet). In 2009, a Target store, the first big-box store in Davis, opened at the eastern edge of the city. Importantly, Davis is surrounded by agricultural land, so that the nearest neighboring community-and the next nearest big box store-is 16 kilometers (10 miles) away. Ample free vehicle parking is available at all shopping destinations outside of downtown. In the downtown area, on-street parking is free with a two-hour limit Monday through Saturday and all day on Sunday. Two parking garages provide free parking for up to four hours and one metered lot allows up to four hours of parking for $1 per hour. Downtown shoppers may be inconvenienced by having to move their vehicles after two hours, but they are sure to find a place to park at no cost. At least one bus line goes to each shopping destination, with downtown being the best served by transit. Buses do not travel to Target on weekdays. A one-way bus fare is $1 to anywhere in the city, but undergraduate students can ride the bus for free. 
Data
The data analyzed here are from two online surveys of Davis residents, one administered in September 2009 and a second one administered in October 2010, as described in Lovejoy et al. (2013) . The repeated cross-sectional surveys were designed to measure changes in shopping behavior before and after Target opened in October 2009. In each year, letters were sent to a random sample of 5000 Davis residents inviting the recipient to visit a website to complete the online survey or to contact the researchers for a paper version if they preferred. As an incentive to participate, respondents were given the option of entering a drawing for five $100 cash prizes. Reminder postcards were sent to all potential respondents a week later. The response rate was 20.4 percent, yielding a combined sample size of 2043 respondents. The sample in this analysis includes all individuals who indicated that they had shopped at least once in the past year at one or more of the three shopping destinations and reported the mode they had used to get there, resulting in a total of 1627 individuals. Table 2 compares standard socio-demographic characteristics of the sample to that of the entire population of Davis. The sample as a whole is much older than the adult Davis population, given that college students are underrepresented due to the sampling method (as described in more detail in Lovejoy et al. 2013) . The sample also has higher-than-average income and education levels and over-represents women. Given that, on average, women in Davis are less likely than men to bike to work (American Community Survey 2012; Driller 2013), the results reported here probably underestimate the bicycle mode share for shopping trips. The limited student representation further underestimates the bicycle mode share. Age, however, is not a significant determinant of bicycling in the sample, and therefore the higher average age should not have a significant impact on the interpretation of these results. This paper uses these data to explore how mode choice differs by type of shopping destination with respect to socio-demographic characteristics, perceptions of the built environment, and individual attitudes toward travel and the environment. Modeling the mode choice for shopping trips across multiple destinations allows us to compare the relative impacts of socio-demographic characteristics, attitudes, and perceptions of the built environment for each destination type. The survey asked respondents about their most recent shopping trip to downtown Davis, Target (big box), and strip centers in Davis, so that while we know the respondent's most recent mode choice to each destination type, we do not know how often the respondent uses this mode to get to each destination. The survey defined downtown as bounded by particular streets and showed a map of the area; shopping destinations outside of this region, but still within Davis city limits, were considered in a separate category, which we refer to as strip centers. For downtown and other shopping destinations (including Target in the 2010 survey), the survey asked respondents about what types of items they had shopped for (in the last year) at that destination, the typical frequency with which they shop at that destination, and for the most recent occasion, a series of other questions, including what mode they had used to get there and the items purchased or browsed for. The 17 categories of items included in the survey were identified as the sort offered at Target (Table 3 ). The survey asked respondents for their perceptions of each shopping destination with respect to arriving by different modes and parking there, for both bicycles and cars. The survey also included questions to measure respondents' attitudes about shopping, time use, travel modes, and environmental issues, which previous research has shown to have significant impacts on mode choice, such as Vredin Johansson et al. (2006) . The survey concluded with questions capturing socio-demographic characteristics of individuals and their households and the cross-streets near where they lived. Character toys, stuffed animals, board games, puzzles, playhouses, etc.
Respondents were asked, "Have you shopped at a store in [destination] for any of the following items within the last year (Remember we mean not just purchasing, but also browsing or gathering information about an item)
Analysis
We conduct two sets of analyses with these data to explore how mode choice varies by shopping destination type. First, we focus on differences across the destination types. We examine differences across travel modes with respect to socio-demographic characteristics and attitudes, where respondents are categorized by the mode that they reported using to get to their shopping destination on their most recent shopping trip. We compare perceptions of the built environment across modes and shopping destination types and then use binary logit models to identify key factors influencing the choice to use active travel modes (bike or walk) to shop at each of the three destination types, including socio-demographic characteristics, perceptions of the built environment, and attitudes. For the binary logit models, data from the two survey years are pooled (note that data for Target are from the 2010 survey only). Second, we explore factors associated with greater individual use of bicycling for shopping trips. We estimate ordered logit models for how many of the most recent shopping trips to each of the three destination types an individual completed by bicycle, ranging from none to all three trips (i.e. the respondent bicycled on her or his most recent shopping trip to each of the three destination types: Target, downtown, and a strip center). We present summary statistics for four mode categories-car, bike, transit, and walk-though transit users are not included in the models owing to the small sample size. Individuals who reported driving to their shopping destination or being given a ride are included in the car category. A handful of participants listed "other" for their mode and are excluded from this analysis. Data were analyzed using the statistical software package R. In addition to standard socio-demographic variables, we include in the models the number of years lived in Davis, student status, car access, employment status, work location, and distance from the respondent's home to the respective shopping destination. Level of car access was defined by the response to the question, "How much of the time do you have access to a car, either as a driver or passenger, when you are shopping for the listed products, whether you actually choose to use it or not?" and was measured on a six-point scale from "Never" to "Whenever I want." Level of car access and distance to store are expected to be negatively associated with bicycling and walking, while individuals who work (and live) in Davis are expected to bike or walk more frequently to shop at all three destination types. Importantly, 90.3 percent of this sample's respondents indicated they have access to a car at all times, and 94 percent of respondents have access at least 80 percent of the time.
To evaluate the importance of individual perceptions about travel modes as well as to compare observed characteristics to such perceptions, we include five variables about the perceptions of the built environment with respect to the convenience of using different modes to shop. For each destination, respondents were asked, "In general, how would you evaluate shopping in [shopping destination] with respect to the following characteristics? Please rate each characteristic on a scale from 1 to 5 as indicated." The five characteristics include: driving there, parking there, walking there, biking there, and quality/availability of bike parking, with responses on a scale from "difficult" [1] to "easy" [5] , which were adjusted to a scale from [-2] to [2] for modeling purposes. We expect perceptions of the convenience of different travel modes to differ by shopping destination type and that destinations with more positive perceptions of biking and walking convenience to correspond to higher active travel mode shares. We expect perceived bicycling convenience to be positively correlated with using active travel modes and driving and parking convenience to have the opposite effect. Walking convenience most likely reflects distance to the store and thus may not be a very helpful measure of pedestrian accommodations at the destination.
To facilitate model development, we grouped attitudinal questions into factors and calculated the following four factor scores by taking the mean response for each group of questions: enjoys biking, eco concern, prefers to buy local, and pro-Target (Table 4) . Responses to these questions were on a scale from Strongly Disagree [-2] to Strongly Agree [2] . We then performed a confirmatory factor analysis to ensure that these conceptually generated factors were appropriate to the data. The first factor is expected to be positively related to bicycling and the second to both bicycling and walking. The factors for prefers to buy local and pro-Target are not expected to have a direct influence on mode choice, though they might be correlated with a bundle of attitudes associated with more and less bicycling, respectively. 
Limitations
The data collection process and the survey questions have a number of limitations. First, because the primary purpose of this study was to obtain information on how driving behavior changed after Target opened in Davis, the survey questions asked only about shopping for goods in the categories of items available at Target (Table 3) . Second, we examine only the mode used for the most recent shopping trip to each destination although this mode choice may not be representative of the individual's regular travel behavior. Third, we do not estimate full mode choice models in which the chosen mode and the unchosen modes are represented for each individual because of the small number of respondents who reported walking or taking transit to shopping destinations. Fourth, questions about perceptions of the built environment were open to interpretation and-with the exception of bicycle and car parking-cannot be linked to specific structural characteristics or types of infrastructure.
Results
The mode shares for each shopping destination are displayed in Table 5 . The last column compares the shopping mode share for this sample to the commute mode shares for the city of Davis as estimated in the American Community Survey (ACS); no independent estimates of shopping mode share for Davis are available. Respondents in our sample are more likely to drive to shopping destinations than Davis workers are to drive to their jobs, which could be explained in part by the low share of students and male respondents in the sample, but also by the fact that many who commute by non-auto modes use a car for shopping so as to be able to carry purchases home conveniently. Downtown has the highest bike mode share, strip centers the highest walk mode share, and Target the highest driving mode share. This pattern might be indicative of the relative inconvenience of parking downtown and land-use patterns that increase the likelihood of living within walking distance of a neighborhood strip center.
4.1
Differences across shopping destinations Table 6 displays the modes used by individuals to arrive at different destination pairs. If all respondents used just one mode to travel to all three destinations, only cells along the diagonal would have nonzero values and the selected travel mode would be best explained by individual preferences. However, because many individuals used multiple modes, models can help tease out the differences between the destination types that affect mode choice. Individuals who drove downtown were the least likely to use another mode of travel when shopping elsewhere. The few transit users in the sample were also unlikely to change modes for any shopping trips, suggesting that these individuals are captive to transit. Respondents who bicycle are likely to use other modes as well. Those who bicycled to downtown were about equally likely to bike to other destinations as to drive. Most individuals who walked downtown did not walk to shop at other destinations, which is likely because they live close to downtown but not to other destinations. Most residents in Davis have access to both bicycles and cars, and thus we expect the relative ease of using each mode to be an important determinant of shopping mode choice. 
Characteristics of shoppers by mode and destination type
Socio-demographic characteristics of the sample differ across shopping destination type and mode (Table  7) . Motorists are remarkably similar across all destinations. Cyclists to Target are generally older and wealthier than those to other destinations. Pedestrians are oldest downtown. There are too few transit users to make meaningful distinctions across destinations. Transit users, on average, have the lowest incomes and education levels and highest average age for all destination types. Drivers and cyclists have higher incomes than pedestrians. For downtown shoppers, active travelers are younger than transit and car users. Women are more likely than men to take the bus or walk, and less likely to bike, though not significantly so to downtown. None of the standard socio-demographic variables are significantly different across modes at Target, suggesting that the individuals who bike or walk to Target do not stand out as different from the typical cross-section of Davis residents. Table 8 displays the perceived convenience of using each mode by the shopper's mode and destination. With the exception of driving and parking, all perceived built environment qualities vary significantly across modes at each destination, with bicyclists and walkers consistently rating cycling and walking as more convenient than drivers or transit users. These differences highlight the importance of controlling for individual perceptions, rather than including only a single measure of observable built environment characteristics. Mean values for each category are significantly different across destination types, with downtown being the most bicycle and pedestrian friendly and least convenient for driving and parking (first column of Table 8 ). In general, Target is considered the least bike and pedestrian friendly, consistent with the lower active travel mode shares reported to this destination. Respondents rated Target's bike parking higher than downtown's-perhaps because one is more likely to find an available spot at Target-but this convenience is overshadowed by the perceived convenience of car parking. Importantly, the convenience of walking or biking to any destination is open to the interpretation of the respondent and likely reflects the distance to the store as well as the quality of the street network between the respondent's house and the shopping destination, making it difficult to isolate the precise elements of the built environment that would most encourage walking or biking and underscoring the need to include both observed and perceived characteristics of the built environment.
4.1.3
Binary logit models for using active travels modes to shop
To identify key factors associated with the various travel modes across different types of shopping destinations, we estimate binary logit models (Tables 9-11) for each destination. The dependent variable for the model is the use of an active travel mode (walk or bike) to shop, with car as the base mode. While sometimes classified as an active travel mode, transit is excluded from the models because sociodemographic characteristics are significantly different between transit riders and active travel users (Table  7) , thus confounding the explanatory power of certain variables. We run three models for each destina-tion to see how much explanatory power each set of variables contributes and how their effects vary across destination types. The first model includes only socio-demographic characteristics, the second model adds perceptions of the built environment, and the third model includes attitudes. For all destination types, the most robust models include both perceptions of the built environment and attitudes, though the relative increase in explanatory power varies by destination type. Though different factors explain the choice to use active travel modes to the different destinations, some variables are consistent across destination types. In contrast to previous studies, our results show that age and gender are not important predictors of using active travel modes at any destination type. Length of time lived in Davis has little impact on the use of active travel modes, suggesting that individuals do not make large modal shifts from motorized to non-motorized modes simply by being exposed to higher levels of active travel over time. Surprisingly, both perceived bicycle and car parking convenience are insignificant in our model. Attitudes, however, play a role in shopping mode choice; enjoying biking is the single largest determinant in an individual's use of an active travel mode at all destination types.
Most socio-demographic variables remain important with the addition of built environment characteristics and attitudes for downtown travelers. The presence of children under 16 in the household is negatively correlated with active travel modes to downtown. Individuals who work in Davis are more likely to bike or walk to shop downtown, though not to other destinations. This is likely because 40.6 percent of Davis jobs are at the University of California, Davis, situated next to downtown (City of Davis 2012); however, we do not have information about where individual respondents work. Students are less likely to bike or walk downtown, perhaps because they have free access to the university's shuttle system. Not surprisingly, perceived convenience of driving downtown is negatively associated with the use of active travel models, while perceived convenience of bicycling is positively associated with it. While many factors influence active travel to downtown, the most important predictor is an enjoyment of bicycling; other attitudes do not play an important role. Respondents without strong environmental concerns also use active travel modes to shop downtown, suggesting that the downtown shopping experience is more amenable to biking and walking, or that the inconvenience of driving downtown is strong enough to deter even those without a predisposition toward cycling from driving.
In contrast to the results for downtown, income, student status, and having children are not good predictors of using active travel modes to shop at strip centers. After cycling enjoyment, car access and distance are the most important determinants of biking and walking to shop. Individuals who work in Davis are more likely to use active travel modes, though the effect is insignificant after controlling for attitudes. Predictably, the farther away a respondent lives from her or his shopping destination, the less likely she or he is to bike or walk. In contrast to downtown, concern for the environment does play a role in the choice to bike or walk to Target and strip centers, suggesting that individuals with environmental preferences may go out of their way to bike or walk to shopping destinations even if they are farther away. At Target, neither sociodemographic characteristics nor perceptions of the built environment explain the choice to bike or walk. The key factors are perceived bicycling convenience, enjoyment of bicycling, and eco concern.
Different factors help to explain the choice to take active travel modes to the different shopping destinations. Respondents who biked to shop are more likely to perceive each shopping destination as convenient for cycling, underscoring the importance of individual perceptions of active travel amenities. However, the provision of parking-for bikes or for cars-does not have a significant influence on mode to any destination type. While the magnitude and significance of different factors vary greatly across the destination types (indicating that the shopping destinations do have observable and important differences), these differences cannot be attributed to specific elements of the built environment without more information. This result suggests that-while the characteristics of the shopping environment play a role in the decision to bike or walk to shop-attitudes are a better predictor of mode choice.
Factors associated with greater individual use of bicycling for shopping trips
We can exploit the multi-modal travel behavior of our sample (Table 6 ) to better understand why an individual might bike to one shopping destination and not another. Ordered logit models identify individual-level factors that might help explain how many of the respondent's most recent shopping trips to each destination type were completed by bicycle (Table 12 ). The first model considers the number of shopping trips completed by bike to the two different destination types when Target was not yet an option (downtown and strip centers), with values ranging from zero to two bike trips. The second model considers the number of bicycling trips in the second year, after Target opened. Models were run using the cumulative ordered logit specification, which categorizes individuals based on the cumulative probability of being in one category (e.g., no bike trips) or the next (e.g., one bike trip). We used a proportional odds approach, which assumes that impacts increase at a relatively constant rate from one category to the next. 1 Built environment characteristics are not included in these models because they vary by destination type. (Tables 9-11) , few individual characteristics have a significant impact on bicycling trips to shopping destinations. Importantly, though the samples are comprised of mostly different individuals for each year, there is little variation in the impacts of the various factors across the two years. Most of the standard socio-demographic variables that have been correlated with bicycling in previous research (e.g. young, male, high income) are not significant determinants of an individual's number of bicycling trips in our sample (Table 12 ). The lack of significance of these variables suggests that a broad cross-section of Davis residents use multiple travel modes and that differences in bicycling frequency are not well explained by individual socio-demographic characteristics. As expected, people who enjoy bicycling are more likely to make more shopping trips by bike. Respondents with children are less likely to bike for all of their shopping trips.
While shopping mode choice may be influenced by perceptions of the built environment and attitudes, the size and type of purchase are likely important determinants of mode choice as well. However, while we have information about the category of items purchased, we do not know the exact item and cannot therefore control for the size of the purchase. Using trip spending amount as proxy for item size (creating a dummy variable for purchases under $30) did not significantly impact any model, suggesting that price is either not an adequate proxy for item size or that item size is not a good predictor of mode choice.
Discussion and conclusion
As municipalities increasingly aim to encourage sustainable travel modes, an understanding of what motivates individuals to choose active travel modes to shop is helpful for policymakers. This study contributes to the growing body of research on mode choice for retail activity by shedding light on the complex way that the built environment influences shopping mode choice. We find that perceptions of broad qualities of the built environment have an influence on mode choice, though their importance varies by destination type. In particular, perceptions of the convenience of bicycling and driving to shopping destinations are important determinants of mode choice. This perceived convenience might represent a host of characteristics that were unaccounted for in the models, including quality of the bike network, macrolevel land uses, neighborhood or shopping center safety, and other innumerable characteristics that might influence an individual's inclination toward cycling or walking. Furthermore, perceptions of the convenience of using different modes to the same destination vary greatly depending on an individual's chosen mode, complicating the notion of using a single measure of the built environment as a predictor of mode choice and underscoring the importance of controlling for perceptions of available modes in addition to measurable elements of the built environment. However, because we have no way of knowing how a respondent interpreted "bicycling convenience" in this study, we cannot make a direct link from these perceptions to the impacts of specific infrastructure changes on mode choice. Similarly, while the differences in magnitudes and significance of factors in the logit models indicate that there is something intrinsically different between the shopping destination types, these differences cannot be attributed to particular elements of the shopping destinations themselves (e.g., bike parking). Contrary to findings from prior research (Handy and Clifton 2010; Jiao, Moudon, and Drewnowski 2011) , perceptions of bicycle and car parking convenience are not significant predictors of active travel use in our sample. Thus, destination-based infrastructure changes like increased bicycle parking are probably not sufficient to encourage mode shift. On the other hand, the relative inconvenience of driving to downtown is positively associated with walking and biking to this destination, and by making vehicle parking more difficult at other shopping destinations, alternative modes could become more appealing.
Perhaps because a number of individuals use different modes to get to different shopping destinations, socio-demographic characteristics are not as important determinants of mode choice in our sample as in prior research. On the other hand, attitudes toward cycling and the environment are important to mode choice, though their impacts also vary across shopping destinations. Enjoyment of bicycling is the most important factor for choosing active travel modes for all destination types. While this result is consistent with findings from previous studies in Davis and other cities (Handy, Xing, and Buehler 2010; Heinen and Handy 2012) , it makes it more difficult to tease out how changes to the built environment would influence mode choice to any specific destination type.
Davis is a unique place to study such consumer behavior, and these findings may not be generalizable to many contexts. Further analysis is needed to determine whether this pattern holds in other situations. In particular, this study focused on a limited set of goods and on the most recent trip to each destination. A survey that included a complete diary of shopping trips over an extended period of time would provide a clearer picture of the connection between destination type and mode choice but would be extremely difficult to implement. Incorporating environmental attitudes into mode choice surveys could help validate the measures used in this study and also identify which specific environmental preferences or behaviors are the strongest predictors of travel behavior. In addition, while other studies have demonstrated that infrastructure influences mode choice to shopping destinations (Bent and Singa 2009; O'Connor et al. 2011; Fleming, Turner, and Tarjomi 2013; McCormick 2012; Meisel 2010; Jiao, Moudon, and Drewnowski 2011) , before-and-after studies would provide more definitive evidence on the impact of improved bike infrastructure on mode choice. In Davis, where nearly all respondents are within 50 meters of a bike lane or bike path, the impact of access to cycling infrastructure is hard to model. In future studies, an analysis of the quality of cycling infrastructure-e.g., links to bike paths from residential locations and shopping destinations-could aid in this endeavor.
